MITK 6 H01L 29/70 


BHnOJLJIPHbffl TPAH3HCTOP CO CTATHHECKOH HHflYKIJMEH (BAPHAHTW) 

H306peTeHHe OTHOCHTCfl K MHKp03JieKTpOHHKe, a HMeHHO k 6hiio JIHp HO My TpaH3HCTOpy 
CO CTaTHHeCKOH HHAyKUHefi. 

H3BeCTeH 6HT10J13pHbIH TpaH3HCTOp CO CTaTHHeCKOH HH/^yKI^HeH, COAep^CaiUHH Ha OflHOH 

CTopoHe no^Jio^cKH 3JieMeHTBi 6nno.rapHoro TpaH3HCTopa co CTaTHHeCKOH HHAyKijHen - 3aTBop, 
hctok h KaHaji, a Ha Apyrofi CTopoHe hoajio:>kkh 3jieMeHThi oAHonepexoAHoro Tp aH3 hctop a - 
3MHTrep h 6a3y (ctok) [1]. 3tot TpaH3HCTop HMeeT BbicoKyio njioTHOCTb TOKa h MO^ceT nepe- 
KjiiOHaTb 6ojibmyK) MomHOCTb. He^ocTaTKOM TpaH3HCTopa flBUHeTGs to, hto oh He mo>k6t pa6o- 
TaTb b ueniix nepeMeHHoro Hanp^DKeHH^ ( TOHHee, oh Mo^cer 6biTb 3axpbiT npH noAane TOJibKo 
OAHOH H3 noji^pHOCTeii Hanp^i^iceHHH ctok-hctok). 

H3BecTeH 6HnojL3pHbifi TpaH3HCTop, b cTpyKType KOToporo 4)aKTHHecKH npe^CTaBjieHbi 
ABa 6HnojrapHbix Tp aH3 h cto p a, h KOTopbra mo^kct pa6oTaTb b ueroix nepeMeHHoro Hanpn^ceHHH 

[2]. He^OCTaTKOM 3TOTO Tp aH3 H CTO p a flBJI^eTCfl TO, HTO OH He MO^CeT HMeTb BblCOKHX TeXHHHe- 

ckhx xapaKTepncTHK. Ero MaKCHMajibHo ^onycTHMoe Hanpn^ceHHe, njioraocTb TOKa h nepeKJiio- 
HaeMan MonjHOCTb HeBenHKH. 

^octohhctbom npeAJiaraeMoro Tp aH3 h cto p a ^Bji^eTor to, hto oh mokct pa6oTaTb b ue- 
nnx nepeMeHHoro HanpjDKeHH^ cera 220 BOJibT h Bbiiue, T.e. MO^ceT 6biTb KaK 3aKpbiT, Tax h ot- 
xpbiT npn jiio6oh norapHOCTH Hanp^>KeHH^ ctok-hctok, h npH stom HMeeT BbicoKne TexHHne- 
CKHe xapaicrepHCTHKH - Gojibiiiyio njioraocTb TOKa, 6ojib:nyio nepeKjnonaeMyio MomHocTb. 

3tot pe3yjibTaT AOCTHraeTca tcm, hto Ha Ka^cAOH H3 ctopoh no^^o^cKH pacnojioaceHbi 
3jieMeHTbi GHnojrapHoro TpaH3HCTopa co CTaTHHeCKOH HHjjyKijHeH — 3aTBop, hctok h KaHaji, a 

TaiOKe 3JieKTp0^bI, H30JIAIJH3I. 

3tot pe3ynbTaT AOcraraeTCfl tcm, hto oahh H3 KaHajiOB MHorosjieMeHTHOH CTpyKTypbi Ha 
Ka>Kflofi H3 ctopoh no^jio^cKH HMeeT TOJimHHy 6ojibiuyio, neM Apyrne KaHajibi, h 3tot KaHan co- 
ejjHHeH c OTflejibHbiM sneicrpoAOM. 

3tot pe3yjibTaT AOCTHraerc;? TeM, hto Ha Ka^cziOH H3 ctopoh cjia6ojierHpoBaHHofi noA- 
jio>kkh pacnojio^cen snHTaKCHajibHbin cjioh toto yKe Tuna npoBOAHMOCTH c KOHueHTpauneH npn- 
MecH okojio 10 17 cm" 3 b kotopom pa3MemeHbi ajieMeHTbi GHnojmpHoro Tp aH3 h cto p a co cTaraHe- 
ckoh HHAyKUHeii — 3aTBop, hctok h KaHaji, a TaK^ce sjieKTpoAbi, mourns!. 

ripeAJiaraeMbie TpaH3HCTopbi MoryT npHMeHHTbCH npH npoH3BOACTBe, nepe^ane h hc- 
nonb30BaHHH 3JieicrpHHecKOH 3HeprHH b oneHb innpoKOM Anana30He MomHOCTefi, HanHHa* ot 
ynpaBJieHHa 3JieicrpHHecKHM naajibHHKOM h kohh^ ynpaBjieHHeM caMbiMH moiuhmmh Typ6ore- 

HepaTOpaMH. OHH 3(|)(|)eKTHBHbI npH nOCTpOeHHH 3JieKTpOHHbIX TpaHC(})opMaTopoB, 6jiokob nn- 

TaHHH, «rn6KHx nepe^an nepeMeHHoro TOKa». B noorceAHeM cjiynae TpaH3HCTopbi Moryr 6biTb 
coeAHHenbi nocjieAOBaTejibHo, hto no3BOJiHT jierao co3AaTb BbicoKOBOJibTHoe ycTpoiicTBO c pa- 
6ohhm Hanp^i^ceHHeM 10 6 h 6onee BOJibT c ynpaBjieHneM cb ctobbimh CHraajiaMH. Han6ojiee Mac- 
cobbim ycTpoficTBOM Ha 6a3e 3thx TpaH3HCTopoB MO^ceT CTaTb ycTpoficTBO 3amHTbi ot nopa^ce- 

3JieKTpHHeCKHM TOKOM. TpaH3HCTOp MO>KeT HCnOJIb30BaTbCH TaKyKe B y CTp O H CTB ax C OAHO- 

nojinpHbiM hctohhhkom nHTaHHJi h npw 3tom oh MO^ceT nepe^aBaTb 3Hepraio b o6ohx HanpaBjie- 

HH*X, KaK OT HCTOHHHKa B Harpy3Ky, TaK H OT Harpy3KH B HCTOHHHK, HTO n03BOJL5ieT nOAHHTb 

KITfl cxeMbi, npHHeM naAeHHe Hanpii»ceHH5i Me^KAy ctokom h hctokom OTKpbiToro Tp aH3 h cto p a 
He npeBbimaeT 0,5 b, a npH Heo6xoAHMOCTH Mo^ceT 6biTb h BecbMa 6jih3khm k Hyjno. 

Crpyicrypa npeAJiaraeMoro Tp aH3 hcto p a CHMMeTpHHHa - Ha Ka^Aoii H3 CTOpOH cjia6ojie- 
™poBaHHOH noAJio>KKH n-THna c KOHueHTpaqHefl npHMecn okojio 10 14 cm" 3 pacnojio^ceHbi o6jiac- 
tpi p + - 3aTBopa, n + - HCTOKa h n - KaHajia, a TaioKe sjiemrpoAbi 3aTBopa h hcto Ka (cTOKa). BcjieA- 
CTBHe cHMMerpHH CTpyKTypbi BbixoAHbie BOJibTaMnepHbie xapaicrepHCTHKH TpaH3HCTopa chm- 
MeTpHHHbi h HaxoA^TCtf b nepBOM h TpeTbeM kb a Ap aHTax . BcjieACTBHe 3Toro ctok h hctok TpaH- 



3HCTopa Moryr MeHHTbcn MecTaMH, a TparoHcrop mo^kct pa6oTaTb b nenxx nepeMeHHoro Hanpa- 
>KeHH* ceTH 220 BOJibT h Bbime, HTO ynpomaeT nocTpoeHHe MHorax cxeM, a TaK^ce mokct npn- 

MeHflTbCfl B CXeMaX, KOTOpbie HeB03MO:>KHO H3TOTOBHTb C JIK)6bIMH flpyrHMH THnaMH TpaH3HCTO- 
POB. 

Xoth CTpyicrypa TpaH3ncTopa cHMMeTpHHHa, ho pe>KHM pa6oTbi KaHajia, HaxoAflmeroc* 
B03ne CTOKa TpaH3Hcropa, cymecTBeHHO OTjiHHaercfl ot pe^KHMa pa6oTbi KaHajia, HaxoA#merocn 
B03Jie HCTOKa. 3jieicrpHHecKoe none yMeHbinaer ko hij enrp ai^n kd AbipoK b nepBOM m ynoM^Hy- 

TblX KaHaJIOB H yBeJIHHHBaeT ee KOHLjeHTpaiJHIO BO BTOpOM. BcJieACTBHe 3TOTO KOHUeHTpaUHH 

AbipoK baojib och nepneHAHKyjmpHOH noBepxHOcra no^Jio^cKH HBJiHeTCH b HyneBOM npnGjiH^ce- 
hhh TpaneuHH^ajibHOH. 3to HaKJiaAtiBaeT orpaHHHeHna KaK na KOHCTpyicraBHbie napaMeTpbi 
ECHTa, TaK h Ha nocTpoeHHe cxeivi, b KOTopbix 3th TpaH3Hcropbi npHMCHHioTCH . AjiropHTM 
ynpasjieHHH npe^JiaraeMbiM TpaH3HCTopoM b thiihhhom cjiynae 6oJiee cjio>KeH, neM anropHTM 
ynpaBjieHHH TpaH3HCTopoM, onHcaHHbiM b paGoTe [1]. ^jih nojiyneHHH onTHManbHbix xapaKTepn- 
cthk Ha 3aTBopbi Tp aH3 hcto p a aojdkhm noAaBaTbc* He ABa pa3JiHHHbix ypoBHH Hanp^^KeHHH, a 
TpH. Oahh H3 ypoBHeii Hanp^>KeHH^ Ha 3aTBope npH6jiH3HrejibHO paseH 0 BOJibT oTHOCHTejibHO 
p^AOM Haxo^HiuerocH HCTOKa h npH 3tom KaHaji TpaH3ncTopa 3aKpbiT, a Ha 3aTBop, HaxoA^mwH- 
okojio CTOKa TpaH3HCTopa aoji^cho 6brrb no^aHo Hanp^}KeHHe npH6jiH3HTejibHO 0,4 b othoch- 
TejibHO CTOKa, npH 3tom KaHaji Tp aH3 hctop a npHOTKp biT, a 3aTBop 3MHTTHpyeT b cjia6ojiernpo- 
BaHHyio o6xracTb oneHb HeGojibiuofi AtipoHHbiH tok. EtpH H3MeHeHHH nojmpHOCTH nHTaiomero 

HanpH>I<eHH^ CTOK H HCTOK MeHHfOTCfl MCCTaMH H HeoGxOAHMO COOTBeTCTBeHHO H3MeHHTb Ha- 
npH>KeHHH Ha 3aTBOpaX Tp aH3 H CTO p a, HTO6bI TpaH3HCTOp OCTaJICH 3aKpbITbIM. llpH 3TOM OH MO>KeT 

BbiAep>KHBaTb HanpimceHHH ao HecKOJibKHx khjiobojibt b 3aBHCHMOCTH ot napaMeTpoB cna6ojie- 
FHpOBaHHoro cjioh. ,HpyroH ypoBeHb Hanp^^ceHHH Ha3aiBopax paBCH npH6jiH3HTejibHO 0,8 BOJib- 
Ta OTHOCHTejibHO p^aom HaxoAHiUHxca CTOKa h HCTOKa. Oh o6ecnenHBaeT oTKpbrrHe KaHajia H 
3MHCCHK) AbipoK b cjiaGojierapoBaHHyio o6jiacTb. BcjieA 3a smhcchch AbipoK b cjiaGonerapoBaH- 
Hyio o6jiacTb nociynaioT 3jieicrpoHbi H3 HCTOKa Tp aH3 h cto p a, TaK hto ko HixeHTp aun h AbipoK h 

3JieKTpOHOB CTaHOBHTC^ paBHblMH B HyJieBOM npnGjIH^CeHHH H MOryT AOCTHTHyTb BejlHHHHbl 

10 17 -H0 18 cm." 3 , npH 3tom conpoTHBjieHHe Tp aH3H cto p a pe3KO naAaeT 3a cneT MOAyji*UHH npo- 
boahmocth h Hanp^DKeHHe Me^cAy ctokom h hctokom Tp aH3 h CTop a He npeBbiuiaeT 0,5 b. npH 
njroTHOCTH tok a ~ 1000 a.CM -2 YpoBeHb 0,4 BOJibTa MO^ceT GbiTb 3aMeHeH njiaBHO CHH^caiomHM- 
ch Hanp^^ceHHeM Ha 3aTBope, HaxoA^meMCfl okojio HCTOKa Tp aH3 h cto p a bo BpeMfl nepeKJHoneHHH 

Tp aH3 H CTO p a H3 OTKpblTOTO COCTOHHH^ B 3aKpbITOe. 

TlpeAJiaraeMbie BCHTbi aoji^chm HMeTb KaHaji c He6ojibuiHM conporaBjieHHeM (HTo6bi 
HMeTb nonHOCTbio ynpaBjineMbiH TpaH3HCTop - 6e3 3amejiKHBaHH^) ? jxnn nero TOJimHHa KaHajiOB 
AOJi^cHa 6biTb He6ojibinoH, a KOHueHTpaiiHH npHMecn okojio 3aTBopa AOCTaTOHHO BbicoKOH, hto- 
6bi 3jieicrpOHHbiH tok, npoTeKaioinHH p^AOM c 3aTBOpOM He Mor co3AaTb 6ojibinoro naAeHH^ Ha- 

np*5KeHH#, KOTOpoe BbI3BaJIO 6bl 3MHCCHK) A*>ipOK. J^RX BbinOJIHeHHSI 3THX Tpe6oBaHHH >Kejia- 

TejibHo Ha noBepxHOCTb cjiaGojierHpoBaHHOH noAJio^cKH c KOHueHTpai^Hefi aohophoh npHMecn 
OKOJIO 10 14 CM" 3 Hap^CTHTb 3IIHTaKCHaJIbHbIH CJIOH c KOHi^eHTpai^Hefi aohophoh npHMecn OKOJIO 
10 17 cm 3 h HMeTb o6opyAOBaHHe c 6onee bmcokoh pa3pemaiomeH cnocoGnocTbio, neM npw H3ro- 
TOBjieHHH Apyrnx ECHTob. Ha noBepxHocra MOHOKpHCTajuiH^ecKoro KpeMHHH mokct 6biTb 
pa3MemeH cnofi jiernpoBaHHoro no jiHKp cmhm c noMombio KOToporo 4>opMHpyK)T 3jieMeHTbi 

Tp aH3 HCTO p a -3aTBOp, HCTOK, KaHaji H 3JieKTpOAbI. 

YnpaBjiiiiomHe CHraajibi Ha 3aTBopax Tp aH3 hcto p a aojdkhbi 3aBnceTb ot norapHOCTH nn- 
Taiomero Hanp^ceHHH (KaK npaBHjio 3to nepeMeHHoe Hanpn^ceHne nacTOTOH 50 - 60 rij) h ot 
Hanpa^KeHH* Ha Tp aH3 hctop e b AaHHbifi momcht, ajih nero ^cejiaTejibHO bbccth b CTpyfcrypy 
TpaH3HCTopa ABa HopMajibHOOTKpbrrbix Tp aH3 h cto p a c He6oJibniHM tokom HacbimeHHH, c noMO- 
LUbio KOTopbix 4>HKCHpyeTC5i nojiiipHOCTb HanpH^ceHHH Ha TpaH3HCTOpe b AaHHbifi MOMeHT. Cnr- 
Hajibi c 3thx TpaH3HCTopoB noAaioTCH b cxeMy ynpaBjieHHsr, KOTopan BbipaGaTbiBaeT ynpaBJinio- 
mne cnrHajibi Ha 3aTBOpbi. 


TpaH3HCTopbi ApafiBepa ^cejiaTejibHO pacnojioacHTb Ha Apyrnx noAJio>KKax, «CB*3aHHbix» 
c ochobhoh. HaH6ojiee noAxoAfliAHMH bbixootbimh TpaH3HCTopaMH ajih ApafiBepa ^bjlhiotch 

HH3KOBOJIbTHbie 6HnOJIflpHbie TpaH3HCTOpbI CO CTaTHHeCKOH HHflyKUHefi. BcjieACTBHe MaJIblX 
pa3MepOB OHH HMeiOT flOCTaTOHHO HH3KOe CO lip OTHB JI eHH e B OTKpblTOM CO CTOHHHH, BblCOKHe KO- 

3(j)(J)MUHeHT ycHJieHHH h 6biCTpoAeHCTBHe xjix ynpaBjieHHH moiuhmm TpaH3HCTopoM. YnpaBjieHHe 

3THMH TpaH3HCTOpaMH MO^CeT OCymeCTBJIflTbCfl CBCTOBblMH CHrHaJiaMH C nOMOIIJblO 4>OTOAHO^OB. 

B HyueBOM npH6jiH^ceHHH npeAJiaraeMbiH TparancTop ocymecTBjuieT nepeMHo^ceHHe Ha- 
npn^ceHHH, no^aBaeMbix Ha 3aTBopbi h ctokh Tp aH3 hctop a h mo^cct paccMaTpHBaTbc* icaic Asyx- 

nOJlOCHblH MOAyJIOTOp H, B HaCTHOCTH, MOKCT HCnOJIb30BaTbCfl J\3\SL ynpaBJieHHfl nOJIflpHOCTbK) 

Bbinp^MjieHHoro HanpjDKeHHJi. 

KpoMe ocHOBHoro npeAHa3HaneHHfl - h cno Jib3 o b aH hh TpaH3HCTopa b KanecTBe moiahoto 
n o JiHOCTbK) ynpaBjmeMoro AByHanpaBjieHHoro Kjnona, aHajiorHHHan CTpyicrypa mo^kct ncnojib- 
30BaTbCH fljiH Apyrnx uejien, jxjix Hero Hcnojib3yercfl ynpaBjieHHe KaK smhcchch, Tax h 3KCTpaK- 
UHefi AbipoK H3 cjia6ojierapoBaHHOH o6jiacTH, a TaioKe o6paTHan CBH3b no TOKy nsix ynpaBjieHH* 
3MHCCHeH (3amejiKHBaHHe, HanpHMep, npn H3roTOBJieHHH KOMMyraTopa). 

Hen3BecTeH TpaH3ncTop c npe^JiaraeMOH KOM6HHauHefi npH3HaKOB, nosTOMy npeAJiarae- 
MbiH TpaH3HCTOp COOTB eTCTBy 6T KpHTCpHfO M HOBH3Ha". 

IlpefljiaraeMa^ KOM6nHaijH5i npH3HaKOB jibhbim o6pa30M He cjie^yeT H3 ypoBHJi tcxhhkh, 
noaTOMy npefljiaraeMbiw TpaH3HCTop cooTBeTCTByeT KpHTepnio " H3o6peTaTejibCKHH ypoBeHb". 

B MaTepnanax 3a#BKH yKa3aHo Ha3HaneHHe H3o6peTeHH5i, cpe^CTBa h MeroAbi ero ocyme- 

CTBJieHHH, B03M0^CHa peaJIH3aiJHfl Ha3HaHeHHH ? HTO rOBOpHT O " npOMbllllJieHHOH npHMeHHMO- 

cth". 

H3o6peTeHHe noHcroieTCH TpeM^ nepTe^caMH. 

Ha 4>Hr. 1 npe^cTaBJieHa CTpyicrypa 6wnoji^pHoro Tp aH3 h cto p a co craTHHecKOH HHAyKUH- 

ew. 

Ha cj)Hi\2 npeACTaBjieHo npeflJiaraeivioe ycjiOBHoe H3o6pa^ceHHe TpaH3HCTopa. 

Ha cj)Hr.3 npeflCTaBjieHO npeAJiaraeMoe ycjiOBHoe H3o6pa^ceHne MomHoro HopMajibH03a- 

KpblTOrO TpaH3HCTOpa C flByMfl MaJIOMOLUHblMH HOpMaJlbHOOTKpblTblMH TpaH3HCTOpaMH. 

Ennoji^pHbiH TpaH3HCTop co CTaTHnecKOH HHAyKizHefi co^ep^KHT cjia6ojierHpoBaHHyio 
noA-no^cKy n-rana 1, sjieicrpoAbi 3aTBopoB 2, 3aTBop 3, no jiHKp cmhhh n + - rana 4, 3JieicrpoA CTOKa 
5, KaHaji 6, hctok 7. 

Ha ycjiOBHOM H3o6pa^cemin TpaH3HCTopa H3o6pa^ceHbi 3aTBopbi 8,9; ctokh (hctokh) 10 

11. 

Ha ycxtOBHOM H3o6pa^ceHHH MomHoro HopMajibH03aKpbiToro TpaH3HCTopa c AByMfl Majio- 

MOIUHMMH HOpMajIbHOOTKpblTblMH Tp aH3 HCTO p aMH H306pa^CeHbI 3aTBOpbI 12,13; CTOKH (HCTOKH) 
MajIOMOU|HbIX TpaH3HCTOpOB 14, 17; CTOKH (HCTOKH) MOmHOrO TpaH3HCTOpa 15,16. 

npeAJiaraeMblfi TpaH3HCTOp MO^CeT 6bITb Ha3BaH «CHMMeTpHHHbIH KaHaJIbHblH TeTpOfl». 

npeAJiaraeMbifi TpaH3Hcrrop mo^kct 6biTb H3 totob jieH, HanpHMep, no cnoco6y, onncaHHO- 
My b 3a5iBKe aBTopa N 97101134 «Cnoco6 H3roTOBJieHHH nojiynpoBOAHHKOBbix npnGopoB)), a 
TaioKe c npHMeHeHneM TexHOJioraH «CB^3biBaHH^» noAJio^ceK c noMombio m eTan jih aho ro cjto^. 

YjiyHuieHHe napaMeTpoB TpaH3HCTOpa mo>kct 6biTb AOCTHrayTO npn Hcnojib30BaHHH 
Tp aH3 h cto p a npn TeMnepaType ^khakoto a30Ta. 


ABTOP ~C 5.2O0O 3AJIHH C.J\. 



MIIK 6 H01L 29/70 

BHnOJMPHblH TPAH3HCTOP CO CTATIOTECKOH HH^YKIJHEH (BAPHAHTBI) 

H3o6peTeHHe othochtch k MHKposjieierpoHHKe, a hmchho k GnnojiapHOMy Tp aH3 h cto p y 
co CTaranecKOH HHAyKijHeH. 

H3BecTeH GHnojinpHbiH TpaH3HCTop co cTaTHHecKofi HHAyKUHefi, coAep^caiunH Ha oahoh 
CTopoHe noAJio^KKH 3JieMeHTbi Gnnoji^pHoro TpaH3HCTopa co CTaTHnecKofi HHAyKi^Hefi - 3aTBop, 
hctok h KaHaji, a Ha Apyrofi CTopoHe noflJio^cKH ajieMeHTbi OAHonepexoAHoro TparoHeropa - 
3MHTrep h 6a3y (ctok) [1]. 3tot TpaH3HCTop HMeeT Bbicoicyio njiOTHocTb TOKa h Mo^ceT nepe- 
KjnonaTb 6ojibtuyio MomHocTb. HeAOCTaTKOM Tp aH3 HCTop a hbjikctcji to, hto oh He MO^ceT pa6o- 
TaTb b ueroix nepeMeHHoro HanpjraceHHfl ( TOHHee, oh mo^ct 6brrb 3aKpbiT npn noAane TOJibKO 
oahoh H3 nojinpHOCTeS Hanpji^KeHH^ ctok-hctok), 

H3BecTeH 6Hnoji5ipHbiH TpaH3HCTop, b CTpyKType KOToporo (J)aKTHHecKH npeACTasjieHbi 
ABa 6HnojtxpHbix TpaH3HCTOpa, h KOTopbiH MoaceT pa6oTaTb b uemix nepeMeHHoro Hanpn^ceHHH 

[2]. HeAOCTaTKOM 3TOTO Tp aH3 H CTO p a SBJIHeTCfl TO, HTO OH He MO^KeT HMeTb BblCOKHX TeXHHHe- 

ckhx xapaicrepHCTHK. Ero MaKCHMajibHo AonycraMoe Hanp^aceHHe, njiOTHOCTb TOKa h nepeKJiio- 
naeMan MOiAHOCTb HeBejiHKH. 

^octohhctbom npeAJiaraeMoro Tp aH3 h cto p a %Bsixerrcx to, hto oh Mo^ceT paGoTaTb b ue- 
nnx nepeMeHHoro Hanp^^ceHH^ cera 220 bojibt h Bbinie, T.e. MO^ceT 6biTb KaK 3aKpbiT, Tax h ot- 

KpblT npH HK)60H nOJIflpHOCTH Hanpil^ceHHH CTOK-HCTOK, H npH 3TOM HMeeT BblCOKHe TeXHHHe- 

CKHe xapaKTepHCTHKH - 6ojibinyK) njiOTHOCTb TOKa, 6o'jib:uyio nepeKJitonaeMyio MomHOCTb. 

3tot pe3yjibTaT AOcraraeTCJi TeM, hto Ha Ka^cAofi H3 ctopoh noAJio^KKH pacnojio>KeHbi 
3JieMeHTbi 6HnojiHpHoro TpaH3HCTopa co craTHHecKOH HHAyKijHeH - 3aTBop, hctok h KaHaji, a 
TaK^ce 3JieKTpoAbi, H30jmi^H^. 

3tot pe3yjibTaT AOcraraeTcsi TeM, hto oahh h3 KaHajiOB MHorosjieMeHTHOH cTpyKTypw Ha 
Ka>KAoS H3 ctopoh noAJio^KKH HMeeT TOJiiAHHy 6ojibinyio, neM Apyrne KaHajibi, h 3tot KaHaji co- 
eAHHeH c OTAejibHbiM sneicrpoAOM. 

3tot pe3yjibTaT AocraraeTCH TeM, hto Ha Ka^cAofi H3 ctopoh cjiaGojiernpoBaHHOH noA- 
jio:>kkh pacnojio>KeH 3nHTaKCHajibHbin cjtoh toto >Ke rana npoBOAHMOcra c KOHueHTpaunen npn- 
MecH okojio 10 17 cm" 3 b kotopom pa3MemeHbi 3neMeHTbi GnnojmpHoro Tp aH3 h cto p a co CTaraHe- 

CKOH HHAyKUHeH - 3aTBOp, HCTOK H KaHaji, a TaK^Ce 3neKTpOAbI, H30IDmHH. 

npeAJiaraeMbie TpaH3HCTopbi Moryr np HMeHJiTb ch npn npoH3BOACTBe, nepeAane h hc- 
nonb30BaHHH 3jieKTpHHecKOH 3HeprHH b OHeHb uiHpoKOM AHana30He MOmHOCTefi, HaHHHafl OT 
ynpaBJieHHH 3JieKTpHHecKHM na^jibHHKOM h kohh^ ynpaBJieHHeM caMbiMH moiuhlimh TypGore- 
HepaTopaMH. Ohh sc^eKTHBHbi npn nocrpoeHHH sneKTpoHHbix TpaHC(|)opMaTopoB, Gjiokob nn- 
TaHHfl, «th6khx nepeAan nepeMeHHoro TOKa». B nocjieAHeM cjrynae TpaH3HCTopbi Moryr 6biTb 
coeAHHeHbi nocjieAOBaTenbHO, hto no3BOJiHT jienco co3AaTb BbicoKOBOJibTHoe ycTponcTBo c pa- 
6ohhm Hanpji^ceHHeM 10 6 h 6ojiee bojibt c ynpaBJieHHeM cb eroBbiMH cnraajiaMH. Han6ojiee Mac- 
coBbiM y CTp o hctb o m Ha 6a3e 3thx TpaH3HCTopoB mo>kct cTaTb ycTpoHCTBO 3aiAHTbi ot nopa>Ke- 

HHH 3JieKTpHHeCKHM TOKOM. TpaH3HCTOp MO^CeT HCnOJIb30BaTbCfl TaK^Ce B y CTp O H CTB ax C OAHO- 

nojmpHbiM hctohhhkom nHTaHHH h npH 3tom oh Mo^ceT nepeAaBaTb 3HeprnK) b o6ohx HanpaBjie- 

HHiTX, KaK OT HCTOHHHKa B Harpy3Ky, TaK H OT Harpy3KH B HCTOHHHK, HTO n03B0JLSieT nOAHilTb 

Knfl cxeMbi, npHHeM naAeHHe Hanp^^ceHH^ Me>KAy ctokom h hctokom oTKpbiToro TpaH3HCTOpa 
He npeBbiinaeT 0,5 b, a npn hco6xoahmocth MO^ceT GbiTb h BecbMa 6jih3khm k Hyjno, 

CTpyicrypa npeAJiaraeMoro Tp aH3HCTO p a CHMMCTpHHHa - Ha Ka^cAOH H3 ctopoh cjia6ojie- 
rHpoBaHHOH noAJio^cKH n-THna c KOHueHTpauneH npHMecH okojio 10 14 cm" 3 pacnono^ceHbi o6jiac- 
th p + - 3aTBopa, n + - HCTOKa h n - KaHana, a TaK^ce 3JieKTpoABi 3aTBopa h HCTOKa (cTOKa). BcjieA- 
CTBHe CHMMeTp hh cTpyicrypbi BbixoAHbie BOJibTaMnepHbie xapaKTepHCTHKH Tp aH3 h cto p a CHM- 
MeTpHHHbi h HaxoAOTCii b nepBOM h TpeTbeM kb a Ap aHTax . BcjieACTBHe stoto ctok h hctok TpaH- 



3HCTopa Moryr MeHflTbCJi MecTaMH, a TparoncTOp mo^cct pa6oTaTb b ijennx nepeMeHHoro Hanpa- 
>KeHH>i cera 220 bojibt h Bbiuie, hto ynpomaeT nocTpoeHwe MHornx cxeM, a TaioKe mo^cct npw- 

MeHHTbCH B CXeMaX, KOTOpbie HCB03M02KHO H3r0T0BHTb C JIK>6bIMH ApyrHMH THnaMH TpaH3HCT0- 
POB. 

Xot* CTpyicrypa TpaH3HCTopa cHMMeTpHHHa, ho pe^cHM paGoTbi KaHajia, HaxoA^merocfl 
B03Jie CTOKa TpaH3HCTopa 3 cymecTBeHHO OTjiHHaerc* ot pe^cHMa pa6oTbi KaHajia, HaxoAflmeroca 
B03Jie HCTOKa. 3jieKTpHHecKoe none yMeHbiuaeT KOHuempaitHio AbipoK b nepBOM m ynoM^Hy- 
Tbix KaHaJiOB h yBejiHHHBaer ee kohi^ghtp aLjHio bo btopom. BcjieACTBHe stoto ko h ij e HTp autHH 
^bipoK BAOJib och nepneH^HKyjiHpHOH noBepxHocra noAnoxcKH flBjmercfl b HyneBOM npnGjiH^ce- 
hhh TpaneuHHAajibHofL 3to HaKJiaAbraaeT orpaHHneHHH KaK aa KOHCTpyKTHBHbie napaMerpbi 
ECHTa, TaK h Ha nocTpoeHHe cxeM ? b KOTopbix 3th TpaH3HCTopbi npHMenaiOTCH. AjiropwTM 
ynpaBjieHHH npeAJiaraeMbiM TpaH3HCTopoM b thiihhhom cjiynae Gojiee cjio^ceH, neM auropHTM 
ynpaBjreHHH TpaH3HCTopoM, onwcaHHbiM b paGoTe [1]. J\nn nojiyneHH* onTHMajibHbix xapaicrepH- 
cthk Ha 3aTBopbi TpaH3HCTOpa aojdkhm noAaBaTbC* He j\&?L pa3JiHHHbix ypoBHH Hanpn^ceHHH, a 
Tpii. Oahh H3 ypoBHefl Hanp>DKeHHH Ha 3aTBope npH6jiH3HTejibHO paBeH 0 bojikt oraocHTejibHO 
p*AOM Haxo^merocH HCTOKa h npH 3tom KaHaji Tp aH3 hctop a 3aKpbiT, a Ha 3aTBop, HaxoA^mwH- 
cn okojio CTOKa TpaH3HCTopa aojdkho 6brrb noAaHO Hanp#)KeHne npH6jiH3HTejibHO 0,4 b othoch- 
TejibHO CTOKa, npH 3tom KaHaji TpaH3HCTopa npnoTKpbiT, a 3aTBop 3MHTrapyeT b cjia6ojierapo- 
BaHHyio o6jiacTb oneHb He6ojibiuoH AfcipoHHbin tok. ripn H3MeHeHHH nojiapHOCTH nHTaiomero 

HanpH^eHHil CTOK H HCTOK MeHflfOTCfl MeCTaMH H Heo6xOAHMO COOTBeTCTBeHHO H3MeHHTb Ha- 
npa>KeHHH Ha 3aTBOpaX TpaH3HCTOpa, HToGbl TpaH3HCTOp OCTajICH 3aKpbITbIM. TTpH 3T0M OH MO>KeT 

Bbi^ep)KHBaTb Hanpii^ceHHH ao HecKOJibKHX KHjioBOJibT b 3aBHCHMOCTH ot napaMeTpoB cjiaGojie- 
rapoBaHHoro cjioa. /Jpyrofi ypoBeHb HanpazaceHHfl Ha 3aiBopax paBCH npH6jiH3HTejibHO 0,8 BOJib- 
Ta OTHOCHTenbHO piiAOM HaxoAamnxcfl CTOKa h HCTOKa. Oh o6ecnenHBaeT OTKpbirae KaHajia h 
3mhcchk) AbipoK b cjiaGojierapoBaHHyio o6jiacTb. BcjieA 3a 3MHCCHefi A^ipoK b cjiaGojierapoBaH- 
Hyio o6jiacTb nocTynaiOT 3jieicrpoHbi H3 HCTOKa Tp aH3 h cto p a, TaK hto KOHuempaijHH AbipoK h 

3JieKTpOHOB CTaHOBMTCfl paBHblMH B HyJieBOM npH6jHDKeHHH H MOryT AOCTHTHyTb BejIMMHHbl 

10 17 +10 18 cm." 3 , npn 3tom conpoTHBJieHHe TpaH3HCTOpa pe3KO na^aeT 3a cneT MOAyjiflUww npo- 
boahmocth h HanpH>KeHHe Me^ay ctokom h hctokom Tp aH3 h cto p a He npeBbimaeT 0,5 b. npn 
nnoTHOCTH TOKa = 1000 a.CM' 2 . YpoBeHb 0,4 BOJibra MO^eT 6biTb 3aMeHeH nuaBHO cHH>KaioiuHM- 
ch HanpjDKeHHeM Ha 3aTBope, HaxoA^meMCM okojio HCTOKa TpamHCTopa bo BpeMH nepeKjHoneHHH 

Tp aH3 H CTOp a H3 OTKpblTOTO COCTOHHH5I B 3aKpbITOe. 

npeAnaraeMbie ECHTbi AOJDKHbi HMeTb KaHaji c HeGojibiHHM conpoTHBjieHHeM (htoGm 
HMeTb nojiHOCTbio ynpaBjiHeMbifi TpaH3HCTOp - 6e3 3au^ejiKHBaHH5i) 5 j\nn nero TOJimHHa KaHanoB 

AOJl^CHa 6bITb He6oJIblIIOH, a KOHUeHTpaUHM IlpHMeCH OKOJIO 3aTBOpa AOCTaTOHHO BblCOKOH, HTO- 

6bi 3jieKTpoHHbifi tok, npOTeKaiomHH p^aom c 3aTBopoM He Mor co3AaTb 6ojibmoro naAeHH^ Ha- 
np#>KeHH5i, KOTopoe Bbi3Bajio 6bi 3mhcchk) A^ipoK. fl,ji5i BbinojiHeHH^i 3thx Tpe6oBaHHH 5Kena- 
TejibHO Ha noBepxHOCTb cjia6ojierHpoBaHHOH noAJio^KKH c KOHi^eHTp ai^Hefi aohophoh npHMecn 

OKOJIO 10 14 CM' 3 Hap^CTHTb 3nHTaKCHajIbHbIH CJIOH C KOHqeHTpaUHefl AOHOpHOH npHMecn OKOJIO 

10 17 cm" 3 h HMeTb o6opyAOBaHHe c 6onee bbicokoh pa3pemaK)inefi cnoco6HOCTbio, neM npw H3ro- 
TOBJieHHH Apyrax BCHTob. Ha noBepxHOCTH MOHOKpHCTajuiHnecKoro KpeMHHH Mo^ceT 6biTb 
pa3MemeH cjioh jiernpoBaHHoro no jiHKp eMHHa c noMOiAbio KOToporo ^opMHpyiOT 3JieMeHTbi 
Tp aH3 hctop a -3aTBop, hctok, KaHaji h sjieicrpoAM. 

YnpaBjuiiomHe CHraajibi Ha 3aTBopax Tp aH3 h cto p a aojdkhbi 3aBHceTb ot nojinpHOcra nn- 
Taiomero Hanp^^ceHH^i (KaK npaBHjio 3to nepeMeHHoe Hanp^5KeHHe nacTOTofl 50 - 60 ru) h ot 
Hanpn^ceHHH Ha TpaH3HCTope b AaHHbiH momcht, aji^ nero acejiaTejibHO bbccth b CTpyicrypy 

TpaH3HCTOpa ABa HOpMaJIbHOOTKpblTblX TpaH3HCTOpa C He60JIbIUHM TOKOM HaCbllljeHHtf, C nOMO- 

iAbio KOTopbix (J)HKCHpyercH nojmpHOCTb h an p5i>KeH wsi Ha TpaH3HCTOpe b AaHHbiH momcht. Cnr- 
Hajibi c sthx TpaH3HCTopoB noAaiOTCH b cxeMy ynpaBJieHHH, KOTopan BbipaGaTbiBaeT ynpaBJinio- 
mne curHajibi Ha 3aTBopbi. 


TpaH3Hcropbi ApafiBepa ^cejiaTejibHO pacnojio>KHTb Ha Apyrnx noAJio^cKax, «CB*3aHHbix» 
c ochobhoh. Han6oJiee noAxo^mHMH BbixoAHbiMH Tp aH3 HCTOp aMH ajih ApaiiBepa HBJIHIOTCH 

HH3KOBOJIbTHbie 6HnOJIXpHbie TpaH3HCTOpbI CO CTaTHHeCKOH HHAyKUHeS. BcjieflCTBHe MaJIbTX 
pa3MepOB OHH HM&OT AOCTaTOHHO HH3KOe COnpOTHBJieHHe B OTKpblTOM COCTO5IHHH, BblCOKHe KO- 

3(|)4)HUHeHT ycHjieHHH h 6biCTpoAeHCTBne ynpaBjieHHH MomHbiM TpaH3HCTopoM. YnpaBJieHHe 

3THMH TpaH3HCTOpaMH MO^CeT OCymeCTBJWTbC* CBeTOBblMH CHraaJiaMH C riOMOIUbK) (J)OTOAHO«OB. 

B HyjieBOM npHGjin^ceHHH npeAJiaraeMbiS TpaH3HCTop ocymecTBiuieT nepeMHO^ceHHe Ha- 
npa^ceHHfi, no^aBaeMbix Ha 3aTBopbi h ctokh TpaH3Hcropa h Mo^ceT paccMaTpHBaTbCfl KaK AByx- 

nOJIOCHblH MOAyJIOTOp H, B MaCTHOCTH, MO^ceT HCnOJIb30BaTbCH AJIfl ynpaBJieHHH nOJl^pHOCTbK) 

Bbinp^MjieHHoro Hanp^meHHH. 

Kpoivie ocHOBHoro npeAHa3HaneHHH - Hcnojib30BaHHfl TpaH3Hcropa b KanecrBe MOiAHoro 
nojiHocTbio ynpaBjiaeMoro AByHanpaBjieHHoro KJiiona, aHajiorH^HaH cTpyicrypa MO>fceT ncnojib- 
30BaTbCii ajih Apyrnx ijejien, jxnn nero Hcnojib3yeTca ynpaBjieroie KaK 3MHccMeii ? TaK h 3KCTpaK- 
UHefi AbipoK H3 cjia6ojierHpoBaHHOH o6;iacTH, a TaioKe o6paraafl CB#3b no TOKy ah* ynpaBjieHH* 
aMHCCHeii (3amejiKHBaHHe 3 HanpHMep, npn H3roTOBjieHHn KOMMyraTopa). 

HeH3BecTeH TpaH3Herop c npeAJiaraeMofi KOM6HHaqHefi npH3HaKOB, no3TOMy npeAJiarae- 
Mbifi TpaH3HCTOp COOTBeTCTByeT KpHTCpHK) U HOBH3Ha". 

IlpeAJiaraeMaji KOMGHHaijHH npH3 HaKOB jhbhbim o6pa30M He cjieAyeT H3 ypoBra tcxhhkh, 
no3TOMy npeAJiaraeMbift TpaH3ncTop COOTBeTCTByeT KpHTepHfo " H3o6peTaTejibCKHH ypoBeHb". 

B MaTepnajiax 3a*BKH yKa3aHo Ha3HaneHHe H3o6peTeHHH, cpeACTBa h MeTOAbi ero ocyme- 
CTBjieHHH, B03Mo^cHa peajiH3aijH5i Ha3HaneHH>f, hto roBopHT o " npoMbimjieHHofi npnMeHHMO- 
cth". 

H3o6peTeHne noacRsieTCH TpeMH nepTe^caMH. 

Ha 4>Hr.l npeACTaBJieHa CTpyicrypa 6HnojmpHoro Tp aH3 h cto p a co CTaTHnecKOH HHAyicuH- 


Ha 4^Hr.2 npeACTaBjieHO npeAJiaraeMoe ycjiOBHoe H3o6pa^ceHHe TpaH3HCTopa. 

Ha cJ)Hr.3 npeACTaBjieHO npeAnaraeMoe ycjiOBHoe H3o6pa^ceHHe MomHoro HopMajibH03a- 

KpblTOrO TpaH3HCTOpa C AByMH MaJIOMOIAHblMH HOp M a Jl bHO OTKpblTblMH Tp aH3 H CTOp aM H . 

Ennoji^pHbiH TparoHCTop co CTaTH^ecKofi HHAyKUHeH coAep^KHT cjia6ojierHpoBaHHyK) 
noAJio^cKy n-rana 1, ajieicrpoAbi 3aTBopoB 2, 3aTBop 3, nonHKp cmhhh n + - rana 4, ajieicrpoA CTOKa 
5, KaHan 6, hctok 7. 

Ha ycjioBHOM H3 o 6p a>KeHHH TpaH3HCTopa H3o6pa^ceHbi 3aTBopbi 8,9; ctokh (hctokh) 10, 


Ha yCJTOBHOM H306pa5KeHHH MOII^HOrO HOpMaJIbH03aKpbITOrO TpaH3HCTOpa C AByMH MaJIO- 

Mon^HbiMH ho p m ajibHO oTKp biTbiMH Tp aH3 h cto p aMH H3o6pa^iceHbi 3aTBopw 12,13; CTOKH (hctokh) 

MaJIOMOU^HblX TpaH3HCTOpOB 14,17; CTOKH (HCTOKH) MOII^HOrO TpaH3HCTOpa,15,16. 

npeAJiaraeMbifi TpaH3HCTop MoaceT 6biTb Ha3BaH «CHMMeTpHHHbifi KaHajibHbin TeTpoA». 

npeAJiaraeMbifi TpaH3HCTop Mo^cer 6biTb H3 totob ji eH, HanpHMep, no cnoco6y, onncaHHO- 
My b 3a^BKe. aBTopa N 97101134 «Cnoco6 H3roTOBjieHH>i nojiynpoBOAHHKOBbix npH6opOB», a 
TaK^ce c npHMeHeHHeM TexHOJiorHH «CBH3biBaHHH» noAJio^ceK c noMonjbio MeTajuiHAHoro cjiom. 

yjiynnieHHe napaMeTpoB Tp aH3 h cto p a MO^KeT 6biTb AOCTHrHyro npn Hcnojib30BaHHH 
Tp aH3 hcto p a npn TeMnepaType ^khakoto a30Ta. 
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MTDC 6 H01L 29/70 

BHTlOJiaPHLIH TPAH3HCTOP CO CTATHHECKOH HHflYKIJJiEH (B APHAHTLI) 
H3o6peTeHHe othochtca k MHKposjieKTpoHHKe, a hmghho k 6HnojinpHOMy TpaH3HCTopy 

CO CTaTHMeCKOH HHAyKI^Hefi. 

KbBecTeH 6nnojiHpHbiH TpaH3HCTop co CTaTHHecKofi HHAyKUHeH, coAep^Kamufi Ha oahoh 
CTopoHe noOTO^KKH 3jieMeHTt.i GHnojrapHoro Tp aH3 h cto p a co craTHHecKofi HHAyKijHefi - 3aTBop, 
hctok h KaHaji, a Ha Apyrofi CTopoHe noAJio>KKH 3JieMeHTbi OAHonepexoAnoro TpaH3HCTopa - 
3MHTTep h 6a3y (ctok) [1]. 3tot TpaH3HCTop HMeer BwcoKyio njiOTHocTb Toxa h mo^cct nepe- 
Kjnonaxb Gojibuiyio MomHOCTb. HeAOCTaTKOM Tp aH3 hctop a HBjiHCTCii to, hto oh He MO>fceT pa6o- 
TaTb b ijemix nepeMeHHoro HanpjDKeHHH ( TOHHee, oh mo^cct 6biTb 3aKpbiT npH noAane TOJibico 
oahoh H3 noji^rpHocTefi Hanpn^ceHHH ctok-hctok). 

H3BecTeH 6nnojmpHbiH TpaH3HCTop, b CTpyicrype KOToporo (})aKTHHecKH npeACTaBjieHbi 
ABa Gnnoji^pHbix Tp aH3 h cto p a, h KOTopbifi Mo^ceT pa6oTaTb b ijemix nepeMeHHoro Hanp^^ceHHH 
[2]. HeAocTaTKOM 3toto Tp aH3 hcto p a xBsixercx to, hto oh He MO^ceT HMeTb bmcokhx TexHHne- 
ckhx xapaKTepHCTHK. Ero MaKCHManbHO AonycraMoe Hanpn^ceHHe, njioraocTb TOKa h nepeKJiio- 

HaeMM MOIAHOCTb HeBeUHKH. 

^octohhctbom npeAJiaraeMoro TpaH3HCTopa flBJiaeToi to, hto oh MO>KeT pa6oTaTb b ue- 
nnx nepeMeHHoro Hanp^^KeHH^ cera 220 bojibt h Bbiuie, T.e. Mo^eT 6biTb KaK 3aKpbiT, TaK h ot- 
KpbiT npii jik)6oh nojiHp hocth HanpsDKeHHi* ctok-hctok, h npn 3tom HMeeT BbicoKHe TexmiHe- 
CKHe x ap a kt ep h cthkh - Gojibiuyio njioraocTb TOKa, 6ojib:uyK) nepexjifonaeMyio MomHOCTb. 

3tot pe3yjibTaT AOcraraeTCJi TeM, hto Ha Ka^cAOH H3 ctopoh noAJio^KKH pacnojio^ceHbi 
3jieMeHTbi 6Hnoji5ipHoro TpaH3HCTopa co craTHHecKOH HHAyKijHeii — 3aTBop, hctok h KaHaji, a 

TaiOKe 3JieKTpOAbI, H30JDILJHJI. 

3tot pe3yjibTaT AOCTHraercii TeM, hto oahh H3 KaHairoB MHorosjieMeHTHon CTpyKTypbi Ha 
Ka>KAOH H3 ctopoh noAJio>KKH HMeeT TOJiiijHHy Gojibiuyio, neM Apyrne KaHanbi, h 3tot KaHan co- 

eAHHeH C OTAejlbHblM 3JieKTpOA0M. 

3tot pe3yjibTaT AocraraeTCH TeM, hto Ha Ka^Aofl H3 ctopoh cjiaGojierapoBaHHOH noA- 
jio3kkh pacnojro>KeH 3nHTaKCHajibHbiH cjioh toto >Ke rana npoBoawMocTH c KOHueHTpauHeM npn- 
MecH okojio 10 17 cm" 3 b kotopom pa3MemeHbi 3jieMeHTbi GnnoimpHoro Tp aH3 h cto p a co CTarane- 

CKOH HHAyKUHefi - 3aTBOp, HCTOK H KaHaJI, a TaK^Ce 3JieKTpOAbI, H30JLSIJHfl. 

ripeAJiaraeMbie TpaH3HCTOpbi MoryT np km eRHT b ch npH npoH3BOACTBe, nepeAane h hc- 
nojib30BaHHH 3JieKTpHHecKoS 3HeprHH b oneHb iiiHpoKOM AHana30He moiahoctch, HanHHa^ ot 
ynpaBjieHH* 3jreKTpHHecKHM naajibHHKOM h KOHnan ynpaBJieHHeM caMbiMH moiuhmmh Typ6ore~ 
HepaTopaMH. Ohh 3(j)t|)eKTHBHbi npn nocTpoeHHH 3jieKTpoHHbix TpaHC(J>opMaTopoB, 6jiokob nn- 
TaHHH, «™6khx nepeAan nepeMeHHoro TOKa». B nocneAHeM cjiynae TpaH3HCTopbi Moryr 6biTb 
coeAHHeHbi nocjieAOBaTejibHO, hto no3BOJiHT jierxo co3AaTb BbicoKOBOJibTHoe ycrpoHCTBO c pa- 
6ohhm Hanpii^KeHHeM 10 6 h Gojiee bojibt c ynpaBJienneM cb eTOBbiMH CHraajiaMH. HaH6ojiee Mac- 
coBbiM ycTpoficTBOM Ha 6a3e sthx TpaH3HCTopoB MO^ceT cTaTb ycTpoficTBO 3aiAHTbi ot nopa^ce- 

3JieKTpHHeCKHM TOKOM. TpaH3HCTOp MO^CeT HCnOJlb30BaTbCH TaK^ce B y CTp O H CTB ax C OAHO- 

nojinpHbiM hctohhhkom nHTaHHH h npH 3tom oh MO^ceT nepeAaBaTb 3HeprnK) b o6ohx HanpaBjie- 

HRSIX, KaK OT HCTOHHHKa B Harpy3Ky, TaK H OT Harpy3KH B HCTOHHHK, HTO n03BOJIfleT nOAHHTb 

KUJl cxeMbi, npHHeM naAeHne Hanp^i^ceHHii Me>KAy ctokom h hctokom OTKpbiToro TpaH3HCTOpa 
He npeBbimaeT 0,5 b, a npn Heo6xoAHMOCTH Mo^ceT 6biTb h BecbMa 6hh3khm k Hyjiio. 

CTpyicrypa npeAJiaraeMoro Tp aH3 h cto p a chmmctp HHHa — Ha Ka>KAOH H3 ctopoh cjia6ojie- 
rapoBaHHOH noAJio^KKH n-THna c KOHi^eHTpauHen npHMecH okojio 10 14 cm" 3 pacnojio^ceHbi oGjiac- 
th p - 3aTBopa, n + - HCTOKa h n - KaHajia, a TaK^Ke 3JieicrpoAi>i 3aTBopa h HCTOKa (cTOKa). BcjieA- 
CTBHe CHMMCTp hh CTpyKTypbi BbixoAHbie BOJibTaMnepHbie xapaicrepHCTHKH Tp aH3 h cto p a chm- 
MeTpHHHbi h HaxoAHTCH b nepBOM h TpeTbeM kb aAp aHT ax . BcjieACTBHe 3Toro ctok h hctok Tpan- 



3HCTopa Moryr MeH*Tboa MecraMH, a TpaH3HCTOp MO^ceT paGoTaTb b ijensx nepeMeHHoro Hanp*- 
^KeHM^ ceTH 220 bojibt h Bbiuie, hto ynpomaeT nocrpoeHHe MHorax cxeM, a TaK^ce MO^cer npw- 

MeHflTbCfl B CXeMaX ? KOTOpbie HeB03MO^CHO H3rOTOBHTb C JlK)6bIMH flpyrHMH THnaMH TpaH3HCTO- 
pOB. 

Xota cTpyicrypa TpaH3HCTopa cHMMeTpHHHa, ho pe^cHM pa6oTbi KaHajia, HaxoAHineroc^ 
B03Jie CTOKa TpaH3HCTopa 5 cymecTBeHHO OTJiHHaeTC# ot pe^cHMa pa6oTbi KaHana, HaxoAfliAerocn 
B03Jie h CTOKa. 3jieKTpHHecKoe nojie yMeHbiuaeT KomjeHTpaijHK) A*>ipoK b nepBOM H3 ynoMHHy- 
tmx KaHajioB h yBejiHHHBaeT ee KOHijempauHK) bo btopom. BcjieACTBHe 3toto KOHueHTpauj** 
flbipoic baojib och nepneH^HKyji^pHofi iiob epxHO cth no^no^cKH hbjihctc^ b HyjieBOM npH6jiH^ce- 
hhh TpaneuHHAajibHofi. 3to HaKjia^biBaeT orpaHHneHHH KaK na KOHCTpyKTHBHbie napaMeTpbi 
ECHTa, TaK h Ha nocTpoeHHe cxeM, b KOTopbix 3th TpaH3HCTopbi npHMeraiiOTCfl. AnropnTM 
ynpaBjieH™ npe^jiaraeMbiM TpaH3HCTopoM b thiihhhom cjiynae 6ojiee cjio^KeH, neivi ajiropHTM 
ynpaBjieHni TpaH3HCTopoM, onncaHHbiM b pa6oTe [1]. fljia nojiyneHHH oirrHMajibHbix xapaicrepH- 
cthk Ha 3aTBopbi TpaH3HCTopa aojdkhm noAaBaTbcn He flBa pa3JiHHHbix ypoBHH Hanp^^ceHHH, a 
Tpw. Oahh h3 ypoBHefl Hanp^eHHH Ha 3aTBope npn6jiH3HTejibHO paBeH 0 bojikt OTHOCHTejibHO 
p^AOM HaxoA^meroc* HCTOKa h npn 3tom KaHaji TparowcTopa 3aKpbrr, a Ha 3aTBop, HaxoAfliAHH- 
cji okojio CTOKa TpaH3HCTopa aojdkho 6brrb no^aHO Hanp^^KeHHe npH6jiH3HTejibHO 0,4 b othoch- 
TejibHo CTOKa, npn stom KaHaji Tp aH3HCTO p a npHOTKpbiT, a 3aTBop 3MHTTHpyeT b cjia6onerHpo- 
BaHHyK) o6nacTb oneHb He6ojibinoii AbipoHHbiii tok. ripw H3MeHeHHH noji^pHOCTH nHTaiomero 

Hanp^>KeHHH CTOK H HCTOK MeHtflOTCH MCCTaMH H Heo6xOflHMO COOTBeTCTBCHHO H3MeHHTb Ha- 
npM>KeHH^ Ha 3aTBOpaX TpaH3HCTOpa, HTC>6bI TpaH3HCTOp OCTaJICH 3aKpbITbIM. IlpH 3TOM OH MO>KeT 

BbiAep^KHBaTb Hanp^>KeHH^ ao HecKOJibKHx KHJiOBOJibT b 3aBHCHMOCTH ot napaMeTpoB cjia6ojie- 
rapoBaHHoro cjioh. JSpyrou ypoBeHb HanpH^KeHHH Ha 3aiBopax paBCH npH6jiH3HTejibHO 0,8 BOJib- 
Ta OTHOCHTejibHO p#aom HaxoAfliAHXca CTOKa h h CTOKa. Oh o6ecneHHBaeT OTKpbrrne KaHajia h 
3mhcchk) AfcipoK b cjia6ojierHpoBaHHyio o6jiacTb. BcneA 3a 3MHCcneH A*>ipoK b cjia6ojierapoBaH- 
Hyio oGjiacTb nocTynaiOT sneicrpoHbi H3 HCTOKa TpaH3Hcropa, TaK mto KOffijeHTpaijHH AbipoK h 

3JieKTpOHOB CTaHOBHTC^ paBHblMH B HyjieBOM npH6jHDKeHHH H MOryT AO CTH THyTb BejIHHHHbl 

10 l7 -^10 18 cm.' 3 , npn 3tom conpoTHBjieHwe Tp aH3HCTOp a pe3KO naAaeT 3a cneT MOAyJumHH npo- 
boahmocth h Hanp#)KeHHe Me^KAy ctokom h hctokom Tp aH3 hcto p a He npeBbimaeT 0,5 b. npn 
njiOTHOCTH TOKa ~ 1000 a. cm" 2 . YpoBeHb 0,4 BOJibTa mo>kct 6biTb 3aMeHeH njiaBHO cmiacaiomHM- 
cx Hanp^^ceHHeM Ha 3aTBope, HaxoAHmeMCH okojio HCTOKa TparoHCTopa bo BpeM^ nepeKjiK)HeHH5i 

Tp aH3 HCTO p a H3 OTKpblTOrO COCTOHHRH B 3aKpbITOe. 

IIpeAJiaraeMbie ECHTbi AOjmHbi HMeTb KaHaji c He6ojibinHM conporaBjieHHeM (HTo6bi 
HMeTb nonHOCTbK) ynpaBjMeMbiH TpaH3Hcrop - 6e3 3amejiKHBaHHH), jxsm nero TOJiiAHHa KaHanoB 
zio^^Ha 6biTb He6ojibmoH, a KOHijeHTpauH* npHMecH okojto 3aTBopa AOcraTOHHO BbicoKofi, hto- 
6bi 3neKTp0HHbiH tok, npOTeKaiou^HH pwoM c 3aTBopoM He mot co3AaTb Gojibuioro naAeHHH Ha- 

np^^KeHHH, KOTOpOe BbI3BaJIO 6bl 3MHCCHK) AbipOK. ^JIH BbinOJIHeHHM 3THX Tpe6oBaHHH 3Kejia- 

TejibHO Ha noBepxHOCTb cjia6ojierHpoBaHHoii noAJio^KKH c KOHi^eHTpai^Heii aohophoh npHMecH 

OKOJIO 10 14 CM" 3 Hap^CTHTb 3 nHTaKCHaJIbHblH CJIOH C KOHUeHTpaUHefi AOHOpHOH IIpHMeCH OKOJIO 

10 17 cm" 3 h HMeTb oGopyAOBaHHe c Gojiee bbicokoh pa3peuiaioiAeH cnoco6HOCTbK), neM npn H3ro- 
TOBjieHHH Apyrnx BCHTob. Ha noBepxHOCTH MOHOKpHCTajiJiHnecKoro KpeMHaa mo^kct 6biTb 
pa3MemeH cjioh jiempOBaHHoro no jiHKp cmhhh c noMombio KOTOporo 4>opMHpyioT 3jieMeHTbi 
Tp aH3 H cTop a — 3aTBop, HCTOK, KaHaji H SJieKTpOAM. 

YnpaBji^ioiAHe CHraajibi Ha 3aTBopax Tp aH3 h cto p a aoji^chbi 3aBHceTb ot nojinpHocra nH- 
Taiomero Hanp>i^KeHH5i (KaK npaBHJio 3to nepeMeHHoe Hanp^ceHHe nacTOTOH 50 - 60 ru) h ot 
Hanpn^KeHHH Ha TpaH3HCTope b AaHHbifl momcht, ajm nero ^cejiaTejibHO bbccth b CTpyicrypy 

Tp aH3 H CTO p a ABa HOpMajIbHOOTKpblTblX TpaH3HCTOpa C He60JIbIUHM tokom HacbimeHHH, c noMO- 

mbio KOTopbix 4>HKCHpyeTCH noji^pHOCTb Hanpn^ceHHH Ha Tp aH3 h cto p e b AaHHbiH MOMeHT. Cnr- 
Hajibi c 3thx TpaH3HCTOpOB noAaiOTCH b cxeMy ynpaBJieHHH, KOTopan Bbipa6aTbiBaeT ynpaBJiaio- 
mne cnrnajibi Ha 3aTBopbi. 


• 
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TpaH3Hcropfci flpaiiBepa ^cejiaTejibHo pacnojio>KHTb Ha Apyrnx noAJio^cKax, «CBA3aHHbix» 

C OCHOBHOH. HaH60Jiee nOAXOAHlUHMH BblXOflHblMH TpaH3HCTOpaMH AJIfl ApaHBepa JIBJIJIfOTCtf 
HH3KOBOJIbTHbie GnnOJIHpHbie TpaH3HCTOpbI CO CTaTHHCCKOH HHAyKIJHeH. BcjieACTBHe MaJIblX 
pa3MepOB OHH HMeiOT flOCTaTOHHO HH3KOe COnpOTHBJieHHe B OTKpblTOM COCTOflHHH, BblCOKHe KO- 

3cf)(f>HUHeHT ycHjieHHH h 6bicTpo,aeHCTBHe Riin ynpaBjieHHa mou^hbim TpaH3HCTopoM, YnpaBjieHHe 

3THMH TpaH3HCTOpaMH MO^CeT OCymeCTBJDITbCfl CBCTOBblMH CHrHaJiaMH C nOMOUJbK) (JjOTOflHOAOB. 

B HyneBOM npH6jiH^ceHHH npe^jiaraeMbiH TparoncTop ocymecTBjuieT nepeMHO^ceHHe Ha- 
np^^ceHHH, noAaBaeMbix Ha 3aTBopbi h ctokh TpaH3HCTopa h mo^cct paccMaTpHBaTbCM KaK flByx- 

nOJIOCHblH MOAyJIOTOp H, B HaCTHOCTH, MO^KCT HCnOJIb30BaTbC3I flJIH ynpaBJieHHJI nOJItfpHOCTbK) 

BbinpjiMjieHHoro Hanpn^ceHHK. 

KpoMe ocHOBHoro npeAHa3HaneHHfl - Hcnojib30BaHHH TparoncTopa b KanecTBe MomHoro 
nojiHOCTbK) ynpaBjLqeMoro AByHanpaBjieHHoro Kjiiona, aHajiorHHHan CTpyicrypa mo>kct ncnojib- 
30BaTbc# ajih ApyrHx uejiefi, ajiji Hero ncnojib3yeTCH ynpaBJiemie KaK 3MHCCHefi, TaK h 3KCTpaK- 
UHefi AwpoK H3 cjiaGojierapoBaHHOH oGjiacra, a TaK^ce o6pa™aji CB*3b no TOKy rjix ynpaBjieHHH 
aMHccHeft (3amejiKHBaHHe ? HanpHMep, npn H3roTOBJieHHH KOMMyraTopa). 

HeH3BecTeH TpaH3Hcrop c npeflJiaraeMOH KOM6HHaijHeH npH3HaKOB, no3TOMy npeAJiarae- 

MblH TpaH3HCTOp COOTBeTCTByCT KpHTCpHK) M HOBH3Ha". 

ripeAJiaraeMaH KOM6HHauH* npH3HaKOB ^bhbim o6pa30M He cneayeT H3 ypoBHH tcxhhkh, 
no3TOMy npe^jiaraeMbifi TpaH3HCTop cooTBeTCTByeT KpHTepHto " H3o6peTaTejibCKHH ypoBeHb". 

B MaTepnajiax 3a#BKH yKa3aHo Ha3HaneHHe H3o6peTeHH#, cpe^CTBa h MeroAbi ero ocyme- 

CTBJieHHH, B03M0)KHa p eajIH3 aiJHH Ha3Ha^eHH5I, HTO TOBOpHT O " npOMbllllJieHHOH IlpMMeHHMO- 

cth". 

H3o6peTeHHe noflCHHeTOsi TpeM# HepTe^caMH. 

Ha (J)Hr. 1 npeflCTaBjieHa CTpyicrypa SnnojixpHoro TpaH3HCTopa co CTaraHecKOH HHziyKUH- 


Ha (J)Hr.2 npeACTaBjieHO npeAJiaraeMoe ycjiOBHoe H3o6pa;*ceHHe TpaH3HCT0pa. 

Ha (J)Hr\3 npe^CTaBjieHo npeAJiaraeMoe ycjiOBHoe H3o6pa^ceHne MomHoro HopMajibH03a- 

KpblTOrO TpaH3HCT0pa C AByMH MaJlOMOUUHblMH HOpMaJIbHOOTKpblTbIMM TpaH3HCTOpaMH. 

EnnojiapHbiH TpamncTop co craTHHecKOH HH^yKUHeH co^ep^cHT cjia6ojierapoBaHHyK) 
noAJio^KKy n-rana 1, sxreiapoAbi 3aTBopoB 2 ? 3aTBOp 3, no ji HKp cmhhh n 4 " - rana 4, 3JieicrpoA cTOKa 
5, KaHaji 6, hctok 7. 

Ha ycjioBHOM H3o6pa>KeHHH TpaH3HCTopa H3o6pa^ceHbi 3aTBopbi 8,9; ctokh (h ctokh) 10 

11. 

Ha ycjioBHOM H3o6pa^ceHHH MomHoro HopMajibH03aKpbiToro Tp aH3 hctop a c AByMH Majio- 
MomHbiMH HopMajibHOOTKpbiTbiMH TpaH3HCTopaMH H3o6pa>KeHbi 3aTBopbi 12,13; ctokh (hctokh) 

MaJIOMOIUHblX TpaH3HCTOpOB 1 4, 1 1\ CTOKH (hCTOKh) MOIl^HOrO Tp aH3 Hcrop a 15,16. 

npeAJiaraeMbifi TpaH3HCTop Mo^ceT 6biTb Ha3BaH «cHMMeTpHHHbifi KaHajibHbifi TeTpoA». 

npe^jiaraeMbiii TpaH3HCTop Mo^ceT 6biTb roroTOBJieH, Hanpnivrep, no cnoco6y, onncaHHo- 
My b 3anBKe aBTopa N 97101134 «Cnoco6 h3totob jichhh nojiynpoBOAHHKOBbix npH6opoB», a 
TaK^ce c npHMeHeHHeM TexHOJioran «CB^3biBaHH^» noAJio^KeK c noMombio MerajuiH aho ro cjiom. 

YjiyHineHHe napaMerpoB Tp aH3 h cto p a mokct 6bitb j\o CTHmyTO npn Hcnojib30BaHHH 
Tp aH3 hcto p a npn TeMnepaType ^cH^Koro a30Ta. 


ABTOP 


3AJIHH C.R. 




OOPMYJIA H30EPETEHKH 

1. TpaH3HCT0p, COAep^camHH Ha Ka^OH H3 CTOpOH nOAHO^KKH 3JieMeHTtI 6HnOJTHpHO- 

ro TpaH3HCTOpa co CTaraHecKOH HHAyKijHeS - 3aTBop 5 hctok h Kanaji. 

2. TpaH3HCTop no n.l, OTjiHnaiomHHCfl TeM, hto oahh ro KaHajiOB MHorosjieMeHTHOH 
CTpyKTypw Ha Ka^K^ofl H3 ctopoh noAJio^KKH HMeer TOJimHHy 6ojibinyK) 5 neM Apyrae KaHanbi, h 
3tot KaHan coeAHHeH c OTAejibHbiM 3jieicrpoAOM. 

3. TpaH3HCTop, coAep^camHH Ha Ka^oii H3 cropon cjiaSojierapoBaHHOH iioajio^kh 3iih- 
TaKCHajibHhiH cjtoh Toro ^ce rana npoBOOTMOCTH c KOHijeHTpaijHeH npHMecH okojio 10 17 cm" 3 , b 
kotopom pa3MemeHbi 3jieMeHTbi 6HnojrapHoro TpaH3Hcropa co craTHHecKOH HHAyicqHeft ~ 

3aTBOp, HCTOK H KaHaji. 

4. TpaH3HCTOp no n.3 3 OTJIHHaK>mHHCfl TeM, HTO OA™ H3 KaHaJIOB MHOTOSJieMeHTHOH 

CTpyicrypbi Ha Ka^cAOH H3 ctopoh noAJio^KKH HMeer TOJimHHy 6ojibuiyio, neM Apyrne KaHajibi, h 

3TOT KaHaJI COeAHHeH C OTAejIbHbIM 3JieKTpOAOM. 


ABTOP 


1>O.5.ZCO0 


OOPMYJIA H30EPETEHHJI 

1. TpaH3HCTOp, COAep^CaiHiHH Ha K&>KAOH H3 CTOpOH nOOTO^ECKH 3JieMeHTbI 6HnOJIHpHO- 
TO TpaH3HCTOpa CO CTaTHHeCKOH HH^yKI^Hefi - 3aTBOp, HCTOK h KaHan. 

2. TpaH3HCTop no n.l, OTJiHnaioinHfic^ TeM, hto oahh H3 KaHanoB MHoro3JieMeHTHOH 
CTpyKTypti Ha Ka^oS H3 ctopoh noAJio;>KKH HMeeT TOJimHHy 6ojibinyio 3 neM Apyrne KaHaJibi, h 

3TOT KaHaJI COe^HHeH C OT^eJItHblM 3JieKTpO£OM. 

3. TpaH3HCTop, coAep^KamHH Ha Ka^KAOH H3 ctopoh cjia6ojierHpoBaHHofi noAJio^cKH 3nn- 
TaKCHajibHbiH cjioh Toro >Ke THna npoBOAHMOCTH c ko hij enrp ai^H e h npHMecH okojio 10 17 cm" 3 , b 
kotopom pa3MemeHbi 3JieMeHTbi 6Hnoji*pHoro Tp aH3 h cto p a co CTaraHecKofi HHAyKijHeH - 

3aTBOp, HCTOK H KaHaji. 

4. TpaH3HCTOp nO n.3 ? OTJIHHaK)IAHiiC5I TCM, HTO OAHH H3 KaHajIOB MHOr03JieMeHTHOH 

CTpyKTypbi Ha k&>kaoh H3 ctopoh noAJiomKH HMeeT Tonu^HHy 6ojibinyio ? neM Apyrae KaHajibi, h 

3TOT KaHaJI COeAHHeH C OTAejIbHbIM 3JieKTpOAOM. 


ABTOP 3a5.20<?tf> ^ 3flJIHHC.fl. 

Zj^^A^-^" 
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<DOPMYJIA H30EPETEHPDI 


LTpaH3HCTop, co^ep^camHH Ha kzukjuoPl m CTopoH noAJio;acKH 3JieMeHTbi GHnoxuipHo- 
ro TpaH3HCTopa co craTHHecKofi HHAyKijHeH - 3aTBop 5 hctok h KaHaji. 

2.TpaH3HCTop no al, oTjiHHafonjHHC* rem, hto oahh ra KaHajiOB MHorosjieMeHTHofi 
CTpyicrypbi Ha Ka^cflofi H3 CTopoH noAno^KKH HMeeT TOJimHHy Gojibinyio, neM Apyrne KaHajibi, h . 
3tot KaHaji coe^HHeH c OTflejibHtiM 3jieicrpo,aoM. 

3TpaH3HCTop, coAep^camnfi Ha Ka^cAofi H3 cTopon cjia6ojierHpoBaHHOH noAJio^KKH 3nH- 
TaKcnajibHbiH cjioh Toro 2Ece rana npoBOAHMOcra c KOHijeHTp aijHeif npHMecH okojio 10 17 cm" 3 , b 
kotopom pa3MemeHbi 3JieMeHTbi 6HnojiapHoro TpaH3HCT0pa co CTaranecKOH HHAyKiiHeii - 
3aTBOp, HCTOK H KaHaji. 

4.TpaH3HCTop no n.3, OTjiHnaiomHHCJi TeM, hto oahh H3 KaHanoB MHorosjieMeHTHofi 
CTpyKTypbi Ha Ka^ofi H3 CTopoH noAJio^cKH HMeeT TOJHAHHy 6ojibuiyio, neM Apyrne KaHajibi, h 

3TOT KaHaJI COeAHHeH C OTAeJIbHbIM 3JieKTpOAOM. 


ABTOP 


~bO.5.ZOC0 


3£JIHH C.fl. 



PEOEPAT 

H3o6peTeHHe othochtch k MHKpoajieiapoHHKe, a hmchho k GunojrapHbiM TpaH3HcropaM 

CO CTaTHHeCKOH HH^yKI^HeH. 

H3o6peTeHHe no3BOJDieT co3AaTb TparoncTop, KOTopbifi mo^kct pa6oTaTb b ijennx nepe- 
MeHHoro Hanp^^ceHra cera 220 BOJibT h Bbiiue, to ecTb TpaH3HCTop mo^cct 6biTb 3aKpbiT hjih ot- 
KpbiT npn jik)6oh noji^pHOCTH HanpH^ceHna ctok-hctok. 3to ynpomaeT nocrpoeHHe MHorux 

CXeM, a TaiOKe MO^CCT n03BOJIHTb C03AaTb CXCMbl, KOTOpbie HeB03MO:>KHO H3 rOTO B HTb C JlK)6bIMH 

ApyrHMH TunaMH TpamHcropoB. IIpH 3tom TpaH3HCTop HMeeT BbicoKHe TexHHHecKne xapaKTepn- 
cthkh - 6ojibiuyK) njioTHOCTb TOKa, 6ojibinyio nepeKjiiOHaeMyK) MOiUHocrb. 3to no3BOJiHeT npw- 
MeH>iTb TpaH3HCTop npn npoH3BO^CTBe ? nepe^ane h Hcnojib30BaHHn ajieicrpHMecKOH 3HepraH. 

3to ^ocTHraeTCH tcm, hto Ha Ka^KAOH H3 ctopoh noAJioacKH pa3MemaiOT 3jieMeHTbi 6nno- 
ji^pHoro Tp aH3 h cto p a co CTaTHHecKofi HHAyKqneH - 3aTBop, hctok h KaHan. 

H3o6peTeHHe noacHHeToa TpeMH nepTe^caMH. 



PE<DEPAT 

H3o6peTeHne othochtch k MHKposjieicrpoHHKe, a hmchho k 6nnojispHbiM TpaH3HCTopaM 

CO CTaTHHeCKOH HHAyKI^HeH. 

H3o6peTeHne no3BOjraeT co3AaTb TpaH3Hcrop, KOTopbifi mo^cct pa6oTaTb b ijeroix nepe- 
MeHHoro Hanp^)iceHHK cera 220 BOJibT h Bbime, to ecrb TpaH3HCTop MO^ceT 6biTb 3aicpbiT hjih ot- 
KpbiT npH jik)6oh noji^pHOCTH Hanp^^eHna ctok-hctok. 3to ynpomaeT nocTpoeHHe MHorax 

CXeM, a TaiOKe MO^ceT II03BOJIHTb C03AaTb CXeMbl, KOTOpbie HeB03MO:>KHO H3 rOTO B HTb C JIK)6bIMH 

ApyrHMH THnaMH TpaH3HCTopoB. ELpH 3tom TpaH3HCTop HMeeT BbicoKHe TexHHHecKHe xapaicrepH- 
cthkh - 6ojibiuyK> njiOTHOCTb Toica, 6ojibiuyio nepeKJiTonaeMyio MOujHOCTb. 3to no3BOJiaeT npn- 
MeHHTb TpaH3HCTop npH npoH3BO,acTBe ? nepe^ane h ncnojib30BaHHH 3jieicrpHHecKOH 3Hepran. 

3to ^ocTHraeTCH TeM, hto Ha Ka^oS H3 CTopoH noAJio^cKH pa3MemaioT 3jieMeHTbi 6Hno- . 

JI^pHOrO Tp aH3 H CTO p a CO CTaTHHeCKOH HHflyiCIJHeH - 3aTBOp 3 HCTOK H KaHaji. 

H3o6peTeHHe noacHJieTCH TpeMa nepTe^caMH. 



PE<DEPAT 

H306peTeHHe OTHOCHTC^ K MHKp 03 JI CKTp O HH KG , a HMeHHO K 6nriOJDipHbIM TpaH3HCTOpaM 
CO CTaTHHeCKOH HHAYKUHeH. 

H3o6peTeHHe no3BOJiHeT C03flarb TpaH3HCTop, KOTopbifi MO^ceT pa6oTaTb b ijenax nepe- 
MeHHoro Hanp^5KeHH5i cera 220 bojibt h Bbiiue, to ecTb TpaH3HCTOp mo^cct 6biTb 3aicpbiT hjih ot- 
KpbiT npH jiio6oh nojiKpHOCTH HanpiDKeHHH ctok-hctok. 3to ynpomaeT nocTpoeHHe mhotox 

CXeM, a TaK>Ke MO^CeT n03BOJIHTb C03flaTb CXeMbI, KOTOpbie HeB03MO^CHO H3rOTOBHTb C JIK)6bIMH 

ApyrHMH ranaMH TpaH3HCTopoB. ripn 3tom TpaH3HCTop HMG&T BbicoKHe TexHHnecKHe xapaicrepH- 
cthkh - 6ojibinyio njioraocTb TOKa, 6ojibiuyio nepeKjnonaeMyio MomHOCTb. 3to no3BOJweT npn- 
MeHOTb TpaH3HCTop npH npoH3BOflCTBe ? nepe^ane h Hcnojib30BaHHH ajieicrpHHecKOH 3HepraH. 

3to £OCTnraeTc* TeM, hto Ha Ka^c^ofi H3 ctopoh nofljio^cKH pa3MemaK)T 3JieivieHTbi 6Hno- . 

JIHpHOrO TpaH3HCTOpa CO CTaTHHeCKOH HH^yKI^HeH - 3aTBOp, HCTOK h KaHaji. 

H3o6peTeHHe no^CHHeTCH TpeMH nepTe^caMH, 
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HepTeMC(H) H HHhie MftTCpMUJIM 
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^ AOKyMetfr 06 ynAare imulfikhm 

R] 3 a iipoeeAeHHC 3KcncpTH3U 


AoicyMeHT, noATBepaKAaiouuiA hbahmhc ochobshmA aab: 
Q ocBo6owAeHH« ot ynABTU nouiAH;iu 
yMeHbuieHMa pasMepa nouuiHHU 


a 


KOUMS(h) lltpBUM(ux) 3«JIBKH(OK) 

(llpll MClip JlilllUaHIIH KOHBeHUIIOHHOrO npHOpMTCTll) 


D 


nepeuod isabkh ua pyccictiH hiuk 


D 


AoaepcHiiocTb, yAocToaepaiomaa iio^ihomohhh narcHTHoro 
noaepemiuro 


D 


Apyrott aok/mcht (yKaaaTv) 


72 


ABTUp(>l) 


(yK33bataercta no-rmoe mmh) 


3flJIHH COJIOMOH AABHflOBHH 


k'OA-UO A. 
B 1 3*3. 


KOA-B 
3K3. 


OcHoaaHHe ajii boihhkhohc- 
hmb npaaa hi noAany ioibkm m 
noAyMCHiie naTCMTa 

(6ci lipCACTMBJICHHI AOKyMCH- 

T8); 


□ 3 BBBHTCJIb SBAfleTCU p*6o- 
TOAaTeJWM M co6juoACHbJ yc- 
AOBHJI n.2 CT.8 3atcoHa 


□ 
□ 
□ 


nepcycTyruca npaea pa6oTO- 
AaTejieM iiMOMy AHuy 


nepcycTyiuca npaaa auTopoM 
hah ero upaBOiipeeMHHKOM 
hiiomv mtny 

iipaao Hac ACAHa 
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AApec MecTOXHTeAbCTaa 
(AAa HMOCTpatmeu - koa 
cTpaHU no CTaiiAapTy 
DOHC ST. 3, ccam 011 

-• yCTBHOBACH ) 


P<D 630055 
HOBOCHEHPCK 
yji..POCCHHCKA^ 
28 kb. 98 


noAluiCb(M) rttt i opa(ob), 
nepeyrTyniiBiuef o(»ix) 
upa'ju hm noAyscHite 
naT£MT»; a^t« 


A (Mkl) 

( nOJIH«l MM* ) 

npouiy(npocHM) He ynoMBiHarb MCHn(Hfflc) watt aBTopa(os) npH ny6AHicauHH cbcachhh o saaeice, o BbJAa*u* narem; 
rioAnncb(n) QBTopa(oa): ] 


llpflBonpeeMiiHK aBTOpa, nepeycTynHBiUHH upaau Ha noAyMciiHe naTCHTa (noAHoe mms hah HaHM«noBaHiie, MecToacirrtMii. 

CTBB HAH MeCTOHaXOMCACHHe, noAHHCb > abtb): 


o — 1 — 
o 


noAiiitrb: 


so, 5. 20<?# 


noAftiict.(M) janHHTe^n(ett) hah narcHTHoro noBepeHHoro ahuo, ho Hbc hmr HcnpaiuHBierca naTCHT; A»Ta noAnHtn(rn) (np*i 
iiuAiiiiraHiiii ot HMfHH topii4H>tcf koto ,iHua noAnncb pyKoaoAHTeJia yaocTOBepa«Tc« neM*Tt»»o) 


Flepesttu, (ipiuiai^eMbix AOKyi*£irroB: 


on tic a i ok iuo6peT«HHJi 


{tOpMyJia HSOfipeTCHHA (tCOA-BO HeaiBHCMMblX liyHKTOII_2_ ) 

w 


*«epTeMC(H) H HHUe MaTCpH»Abl 


g AOKyMeHT 06 yrwiare notaiiHHfai 
(g sa.noAany 3aaBKH 
^ 3a npoBeAemte iKcnepTMJbi 


AoicyMeHT, noATaepacAawtUHH hbammh* otHoaaiiMfl ajib: 
Q ocuo6o»cAeHHa ot yrunaTU iiouiahiim 
yMeHbiueHHa pasMepa nowjiHHbJ 


Q komhs(h) nepuuA(ux) j»jibxh(ok) 

(llptl IICIipilUillBaHllH KOHBCHUJIOHHOrO npHupMTCTa) 


Q nepeuoA aaasKH Ha pyccKitfl hjuk 


D 


AOBepeHiiocTb, yAQCTOBcpatuuiaa noAHOMOHH* n a t« hth o ro 
noBepeHiiuro 


D 


Apyroti AUKyMcHT (yicasaTb) 


WO A -BO A. 
B 1 JK3, 


KOA-BU 
3K3. 


OCHOBBHHC AJIB BOIHHKHOHC- 

HHa npiBi Ha noAany laaaicM it 

noAyneHiie naTCHTa 

(6«3 npcAcraa/icHMa AotcyMen- 

Ti): 


□ 
□ 
□ 
□ 


laaBHTtJit* auiiacTca paou- 
TOAaTtwM h coSjuoa^hu ye- 
jioBua ii.2 ct.8 3awoKa 

nepcycTyriKa npasa paSoTO* 
AaTCJieM luioMy AHuy 


nepcycTyiuca npasa aaTopoM 

HAH CI O lipaBOIipeeMHMKOM. 

HHOMy ju«uy 
iipaeo HacAeAHa 


A&TOp(bj) 
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AApec MecTOMCHTesibCTBa 
(A-na HHOCTpaitueB - koa 
cTpaMU no craiiAapTy 
BOHC ST.3, ecjiii 011 
ycTanoajttM) 


noAiutcb(it) aBi opa(ou), 
nepeyrTyniiBUiero(ux) 
tipauu Ma nojiyncHne 
naret«Tu; abts 


3flJIHH COJIOMOH £ABH,D(OBHq 


P0> 630055 
HOBOCHEHPCK 
yji .POCCHHCKAil 
28 kb. 98 


( ROJIHOt KMfl ) 

npoujy(fipociiM) hc ynoMHMaTb MeHa(Hac) teste OBTopa(os) npH ny6AHtcai|HH caeAetfHft o jflaetce, o BMAaie narema 
rioAniitb(n) aaTopa(oa): ] 


lIpaBonpeeMMMK aaTopa, nepeycTynnaiuHH upaao Ha (lOAyseiiHe naTeHta (noAHoe hmn ham hbhm*iiob bhmc t Mtc ro*n tijii.- 
craa hah Met roHa xuafAtiiMe, nojjnHCb, AflTa): 


rioAJMtcb; 


SO. 5. ZOOO 


tioAimcb(H) JUHHiiTe^n(ett) hah naTeHTHoro noaepeHHoro amub, ho Mt»e hm* Hcnpa umeaeTea naTCHT; abtb ttoAnHcn(eH) (npu 
uu/tf niraHMH ot HMfHH top»iAH*eecKoro ahus noAnHcb pyKoaoAHTCAs yAOfTORf paeTca ne*taTb»o) 


nepesetu> npiuiai-aeMwx AOKyMciiTUB: 


|%j omicaiuse iMo6peieHita 


4»OpMyj«a H306p€TeHH« ( SCO VI -BO HeiUHCHMUX liyMKTO 


.2 


Iff 


sepTeMf(H) H HHbJe MaTepHBJlbl 


pe$epaT 


AOKyMeifT 06 yiwaTe nouuiMHM 


AOKyMCHT) noATBepxcAaMtiuitt Hammuc ochobshhh AJia: 
[] OCBo6ottCA€HHB OT yiuiaTU nOUlJlMUbi 
PTI yMeHbUJeHMM pB3MCp& noiUJIHHbl 


Q K'OIIMS(h) ncpBOH(ux) latBKH(OK) 

(llpfl HCIip JUJIiUaHHH KOHBeHUIIOHIIOrO IipHOpHTCTa) 


Q nep«BOA 38SBKH Hd pyCCKHfl RlbJK 


D 


AoaepcHiiocTbi yAocTOBepatuiuaa noAHOMOsHH naTCHTHoro 
noBepcHiioro 


D 


Apyrott AOKyMeHT (yicaiaTb) 


KQJ1-BO J|. 
B 1 3K3. 


k'O/l-BU 
3KJ. 


OCMOBIHHC AJIB BOIHHKHOBC- 

hhs npasa hb noAany iiibkh m 

noJiyseHiie iibtcmtb 

(6c3 fipcACTBB JICHHfl AOKyMCII- 

tb): 


□ 
□ 
□ 
□ 


3 bhbhtc Jib bb JiaeTCM pa6o- 
TOABTCJieM h co6jim>a^hu yc- 

JIOBMB 11.2 CT.8 3aKOH8 

nepcycTyfuca npasa pa6oTO- 
ABTCJieM liHOMy Jinny 


nepeycTytuca npaaa aBTOpoM 
hah era up aBoiipeeMHHKOM 
HHOMy mmy 
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ABTUp(bt) 


97 


(yK&ibuiaeTce no;itto€ hmc) 


AApCC MeCTOMCHTC/lbeTBB 

(AJia HHocTpmmeu - koa 
CTpaHbi 110 craiiAapTy 
BOHC ST. 3, ccjih 011 

yCTBHOaJttH) 


riOAIUICb(ll) BBTOpa(OB ), 

nepeycTynHBUjeru(»ix) 
itpastu 11 a iiojiyHCMii« 
naTeHTa; act a 


3flJIHH COJIOMOH flABHflOBPiq 


P<D 630055 
HOBOCHEHPCK 
yji.POCCKHCKAil 
28 kb. 98 


H (Mbl) 

< nOAHOC HMt ) 

npoiuy(npoeifM) He ynoMimen, mcjie(h(Jc) tcau DUTopa(ofi) npH ny6jtHicauHH caeAeHHH 0 lassice, o BbiAase narema 


no.xnncb(n) aBTopa(oa): 


MpaeoitpeeMHHK sBTOpa, nepeycTynHBiUHH npaeo Ha iiojiyseHHe risTCHTo (no/iMoe hmn hjih HaHMetioaamie, MecToxit timii.- 
eTBa h/ih MetTona xoafAeiiHe, noanHCb, AaTa): 


floAfiiitb: 

^ SO. 5. 20*0 


itoAiitieb(H) j»«uiiTe/tn(ett) hjih nareHTHoro noBepeHHoro jimub, ho Hbe kmi HtfipaiUHsseTca naTCHT; abtb tio/tnueiifett) (npu 
itoAfiHraHiiii ot HMeHit rapHAH*4ecKoro ^Hua noAnHCb pyKOBOAHTCJin yAorTone paeTCB ncHiTbio) 


h B 
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e: B 
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3 AflB JIEHME 
o BbiAase naTeirra Pocchhckoh <PeAepauHM 
ua H3o6peTeHue 

npeacTaarifiui yKaaaHHbie HH^ce aoKyMeuna, tipoiuy (npocuM] 
naTeHT Pocchhckoh <t>eAepamui Ha hmh 

3AABHTEJI51 

I 7 1 1 3a«B*rrcjn>(H) : 

3AJIHH COJIOMOH flABHflOBH*! 


B KthUfTtY P*CCItAclfoA <t»A*P«UMM 
am aiTCNTIMM TOIipNMM IHtKIM 

121158 M*CKBft,^c^jKifgfMtf#f . 30. 


(yttAJMBfttTC* nOJIHOt HMI 
TBHaXOWAtUJM. A»MHWt • 


H(MMCHO«lttNI >««BKTCJW(tft) M tr*(iu) M*CT«*UfTI AfctT** MJttf UtC- 

lamiufTt^cA npHBAAarai ft r P*£* c koaom 97) 


© npea- 
npHUTHfl 110 TJKriO, 
(ec;iH oh ycraHOBJieiil 



Koa CTpaHbi no craH- 
AapTy BOMC ST.3 
(ecjui oh ycraHOBJieii) 


□ 


ripouiy (npocMM) ycnuioBHTb npHopHTer H3o6perctwLi no a»tc: 

D no4»sH nepsoA(bix) sssbich(ok) b cTpaHe-yiacTHHue IlapMMccicoA kohbchuhh (n.2 ct.19 3a»coHa) 
Q nocTyajieHHa fiojiec paimeA iisbkh b II a tcmth o e BeAOMCToo a cootbctctbhh c n.4 ct.19 3aKOHa 
Q nocTynjicHHS nepBOHaiaJibHoA 3&sbkh a HaTtHTttoc bcaomctoo b cootqctctshh c n.5 ct.19 3a K oiia 
□ nocTynjieHHa AonojiHHTeAbHbix MaTepuaJioB k 6oAtt pamieA idibkc (n. 3 «t. 19 3»komb) 

( ian«*HatTc« ta^hMB upm nctipautMstKKM npuoiMTtra 4o*t« ptHM.ro, <nh *bt* nacryiuMHita »sk»kw ■ RaitHTMo* iuomhm ) 


u 

JV* nepeoA, 6ojiee paHHeA, nepao- 
MasajibHoA laasKH 

□ 

JXmrm HcnpaiuMBaeMo- 
ro npHopHTCTa 

1 33f Koa crpaHW noAaw no ST.3 

( rpm tacnpaHNftamiM n*KstHUM*HM*ro npttopirrtTa ) 

1. 

2. 

3. 
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EHnOJMPHLIH TPAH3HCTOP CO CTATPWECKOH HHAYKLPEH 

(BAPMAHTb/) 


98j AApec Avia nepenMCKH (noviHuA noHToeuA aApee, hmi hjim h a HMeHOBtww aApecaTa) 


630055 HOBOCHEHPCK Jjp BOCTPEEOBAHRH 3flJIHHY C.fl. 

TejK(|»oH: 


Tcjwkc: 


Chucc: 


1 74 1 naT«HTHWA nOB«pCHHUA (n«JIHO« HMI, peTHCTpaUHOHHblA HOMep, MeCTOHaXOMCACMHe) 


Tc/k^oh: TeJiesec: 4huec: 


22 


09 MOT 2000 



2000115115 


3AJ1BJIEHME 
o BUAane naTeirra Pocchhckoh Oe/iepaujtH 

Ha H306p€T£HH£ 

ripeacTaBJiflfl yKaaaHHue HH*ve AOKyMeHTbi, iipouiy (npocHM 
naTeHT Pocchhckoh <E>e/iepamiH ua umh 

3AHBHTEJDI 


| 7l| 3aaBHTCJU>(M) ; 

3£JIHH COJIOMOH £ABH,ZJOBKq 


B Kuuitit PkchAchbA QtAcpautiM 

D* OITtHTaUM TOIlpHUM ihikim 

12U58 MKM»,¥tAicii > MVi| h«6., 30, m l 

npuHTHfl no uKIlO. 

Ko^ CTpaHbi no craji- 
aapTy BOMC ST.3 
(ecjiH oh ycranoBJien) 


(yKUUMIKI nOAHOt HM« MJtM HiMMtHOIAUlH UMMTCAt(td) M tr*<KX) M<CT«XUTTt Jt^CTB • UJU1 M*C- 
T*K»I9*JJIHJ«. illMMkH • MttTMXTCafcCTM MTOpM - lAU«TtJI«A npH*«a*TOI • r>«£c C KOAQM 97) 


j | npomy (npocMM) ycraHOBHTb npHopHTer tooSperciuu no a»tc: 

Q noAttHM nepBoA(ux) siibkh(ok) b cTpaHc-yiacTHHue klapHiitcicoA kohbchuhm (n.2 ct.19 3a»coHa) 

|~1 nocTyn/ieHHa 6ojie< paHHeft siibkh b IlaTCHTHoe bcaomctbo a cootbctctbhh c n.4 ct.19 3aicoHa 

[~] nocTyn^icHUfl nepBOHaMajibHoA ssbbkh a IlaTeHTHoe bcaomctbo b cootdctctsmh c n.5 ct.19 3aKoua 

□ nocTyniiCHHS AonojiHHTejibHUX MaTepHaiioa u 6o<iiee paHHeA laaaice (n. 3 ct. 19 3aKOMa) 

( lin.4HltTCl T««»M» U»M atT1»amMS*HMM fl»NOBMTtT» <OJ|tl p»HHtr», <NM ABT* OaCTyiUMtttMl 1IDXM ■ 11 tltHTHOf ItJOMCTlt ) 


□ 


JVt nepeoA, 6ojiee paimeA, nepao- 
HaMajibHoA aaasKH 


□ 


JX%t% HcnpauiMBacMO- 
ro npHopHTCTa 


33j Koa rrpaHU noAaw no ST.3 
( nptt McnpaomasmiM ■••»«Hi«H»HH»ro npttopirTrrft ) 


54 Ha3BBHHC H3o6pCTeHHfl 


EHnOJWPHLIH TPAH3HCTOP CO CTATHHECKOH PiH^YKLIHEM 

(BAPHAHTbi) 


98J Ajsptc nan nepenucieH (nojiHuA no»rroBbiA a Ape*, hmi hjih HaHMCHOsaHHC aapceaTa) 


630055 HOBOCKEHPCK #0 BOCTPEBOBAHHH SflJIHHY C.fl. 


Tcjhkc: 


Oatcc: 


| 74 | naTeHTHutt neaepcHHuA (najnioe hmi, perHCTpatuieHHbiA HOMep, MecTOwaxovcAeMHc) 


Tevie4»oH: 


TeJMtee: 


<thucc: 
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3 AHB JIEHHE 
o Bbiaaie naTeirra Pocchhckoh <X>eAepamiH 
ua H3o6p«Temie 

IXpe^cTaBJiHii yKa3aHHbie tuiace /joKyMetma, iipoiuy (npocuM 
naTCHT PoccHMcicoft <PeAepamtH Ha hmh 

3AiIBHTEJIfl 


B K*MMT«T PKtMftCMOA <P*AtpsUMM 
n« niTtHTtMH TOItpHUM IHtKIH 

121158 MtcMt.ViteiMMif h«6., 30, ■ 1 

npea- 

npHUTHH no uKnO, 
(ecnnf oh ycraHoasieti] 


71 3aa8trreAt»(H) : 


3j\mm cojiomoh j\abiaj\o&wi 


(yKaiusatTca hoahoi umu mjui 

TIKUS«AIHIK. AftMHU* • MtCT«3 


IftMMCHOMIttM »«MlfTtJCS(*H) M «r*(iu) MCCTMUfTI AfcCT** HJttf MCC- 

rru^cxM apropos - sajuufTtJicA npM»«Arrca • rp*+« « hoaom 97) 



Kofl CTpaHti no ctuh- 
flapTy BOHC ST.3 
(ecjiH oh yc raifOBJien) 


□ 


Iipoiuy (npocHM) yrraHOBHTfe npHopirreT H3o6perctuui no abtc: 

Q nOA«HH ncpBOA(ux) IIIBKH(ok) B CTp«HC-yH«CTHHUC riapHUCCKOA KOHBCHUHH <n.2 CT.19 3aKOHtt) 

[~1 nocTyajiCHHB 6ojiee paHHett iiibkh b IIbtchthoc bcaomctbo b cootbctctbhh c n.4 ct.19 3&ieoHa 

[~] noCTynJICMHS nepBOHBHBJIBHOlk laSBKH B IltTCHTItOC BCAOMCTBO B tOOTOCTCTBHH C 11.5 CT.19 3bKOM« 

Q nocTynjieHHi . AonoJiHHTeJibHbix MBTepHBJioB tc 6oJiee paHHeft i&aaice (n. 3 ct. 19 3bkohb) 

( Saa«JtHMtTC« TIJUHI U|IM «CnpaUH>aHKM npHOpHTOTS 4«Jltt piHUrr» t «NU JUT* D*CTynJMHlU I1DIH • (1 •TtHTHOf ICAOHCTI* ) 


□ 


Nk nepeofl, 6ojiee pBHHett, nepeo- 

HflMaJIbHOft 3 ABB KM 


□ 


J\m* HtnpBuiH&acMO- 

fO fipHOpHTCTB 


33] Kqa rrpaHu noAaw no ST.3 

( nan McnpaumMitiiM ««K*tHUM»HH*ro npHopKrrra ) 


54 HaaBBHHe H3o6peretiK* 


BHnOJIilPHLIH TPAH3HCTOP CO CTATPWECKOH PfflflYKIJMEH 

(BAPMAHTbl) 


98 Ajpec Ann nepentfCKM (no^HuM noHTOBuA BApee, hmi hjih hbhmchob shmc bapccbtb) 


630055 HOBOCHBHPCK J\Q BOCTPEBOBAHR3 3J\JIWY C.J\. 


Tcjied}»oH: 


[^4] ITbtchthuII noBCpCHHUft (nojntoe kmb, perttCTpauHOMHuA noivtep, iMecTOHB xobcachhc) 


TejK^kOM: 


TcMcc: 


